Background: Up to date, investigation of the prognostic value of differentiation status mainly focused on signet ring cell and mucinous gastric cancer. Thus, the present study aims to investigate the clinicopathological features and prognosis of gastric cancer patients with well, moderately and poorly differentiation status. Methods: From September 2008 to March 2015, a total of 3090 gastric cancer patients treated with radical D2 gastrectomy were enrolled in the present study. Clinicopathological characteristics and prognosis of gastric cancer patients with well, moderately and poorly differentiation status were analyzed. Results: There were 2422 male (78.4%) and 668 female (21.6%). The median age was 58 (20-90) years. There were 370 (12.0%) well differentiated tumors, 836 (27.0%) moderately differentiated tumors and 1884 (61.0%) poorly differentiated tumors. Well and moderately differentiation status were associated with older age, male gender, smaller tumor, shallower invasion, less lymph node involvement and earlier tumor stage (all p < 0.001). Inversely, poorly differentiation status was associated with younger age, female gender, larger tumor, deeper invasion, more lymph node involvement and later tumor stage (all p < 0.001). With respect to prognosis, well differentiation status was associated with favorable overall survival and poorly differentiation status was associated with unfavorable overall survival (p < 0.001). However, after matching with age, tumor size, T and N stage, there was no significant difference among the overall survival of the three groups (p = 0.415). Conclusions: Well, moderately and poorly differentiation status was significantly associated with clinicopathological features of gastric cancer patients. However, it was not associated with the prognosis of gastric cancer patients.
Background
Despite the decreasing overall worldwide incidence of gastric cancer in the recent decades, it is still the fifth most common malignant tumors and the third leading cause of cancer-associated death in the world [1] . Furthermore, it is the second commonest cancer in China [2] . Surgical resection with extended lymph node clearance remains the only curative option for non-metastatic gastric cancer [3] [4] [5] . Although with the significant improvement in surgical techniques and adjuvant therapy, the prognosis of gastric cancer is still not promising [6] . Thus, the prognostic risk factors for gastric cancer have been widely investigated, and age, tumor location, tumor size, tumor depth and lymph node metastasis, etc. [4, 7, 8] have already been demonstrated to be associated with the prognosis of gastric cancer patients previously.
Up to date, the investigation of the prognostic value of differentiation status mainly focused on signet ring cell (SRC) and mucinous carcinoma, which were classified as undifferentiated type according to the Japanese classification of gastric carcinoma [9] . However, the prognostic significance of SRC and mucinous gastric carcinoma are still controversial [10] [11] [12] [13] [14] . Previously, we also investigated the clinicopathological features and prognostic value of mucinous gastric cancer, and found that the prognosis of mucinous tumor was comparable with non-mucinous tumor [15] . However, the clinicopathological characteristics and prognosis of patients with well, moderately and poorly differentiated gastric cancer have not been reported yet. Thus, the present study aims to investigate the clinicopathological features and prognosis of gastric cancer patients with well, moderately and poorly differentiation status.
Methods
This study was performed in the Division of Digestive Surgery, Xijing Hospital of Digestive Diseases. From September 2008 to March 2015, a total of 3090 consecutive gastric cancer patients were enrolled in the present study. All patients were treated with radical D2 gastrectomy [16] and regular follow up. This study was approved by the Ethics Committee of Xijing Hospital, and written informed consent was obtained from all patients before surgery.
Clinicopathological data including age, gender, tumor location, tumor size, differentiation status, tumor depth, lymph node metastasis and tumor stage were collected. Patients were divided into three groups according to differentiation status: well, moderately and poorly differentiation. The patients were followed up till November 2016.
Data were processed using SPSS 22.0 for Windows (SPSS Inc., Chicago, IL, USA). Discrete variables were analyzed using Chi-square test or Fisher's exact test. We respectively matched the 1884 patients in The overall survival of patients with different differentiation status were analyzed and shown in Fig. 1 . The results showed that the overall survival of patients was gradually decreased along with the differentiation status. However, the difference only existed in patients with stage III tumors in the subgroup analysis.
Due to the unbalanced baseline distribution, patients in the three groups were matched based on age, tumor size, T stage and N stage. The clinicopathological features were compared and shown in Table 2 . The results showed that the distribution of age, tumor size, T stage, N stage and TNM stage were all comparable among the three groups (all p > 0.05). Further, the overall survival of patients was analyzed and shown in Fig. 2 . The results showed 
Discussion
Up to date, the investigation of the prognostic value of differentiation status mainly focused on SRC and mucinous gastric carcinoma. Although SRC and mucinous carcinoma have long been regarded as adverse prognostic risk factors of gastric cancer, the findings of previous reports were inconsistent. This may attribute to the different sample size, race and inclusion criteria etc. in these studies. Further, in the previous reports, gastric cancer patients with SRC or mucinous differentiation status were always compared with non-SRC or non-mucinous differentiation status. The features of patients with well, moderately and poorly differentiation status have not been investigated in detail. Thus, our present study aims to elucidate the clinicopathological characteristics and prognosis of gastric cancer patients with well, moderately and poorly differentiation status. We found that differentiation status was significantly associated with age, gender, tumor location, tumor size, tumor depth, lymph node metastasis and tumor stage, but not the prognosis of gastric cancer.
In many previous reports, SRC histology appears to occur frequently in female and young patients [13, [17] [18] [19] , whereas mucinous histology was not associated with gender and age of patients [10, 15, 20] . In our present study, the distribution of differentiation status was significantly associated with gender and age of patients. In detail, well and moderately differentiation status occurred more frequently in male and old patients, whereas poorly differentiation status mainly occurred in female and young patients. This was similar to the findings in patients with SRC histology in the previous reports.
Both SRC and mucinous histology were reported to be significantly associated with larger tumor size, deeper tumor invasion, more lymph node metastasis and later tumor stage in the previous reports [10, 13, 15, 20] . In our present study, we found the same tendency. Moreover, we found that the proportion of well and moderately differentiation status gradually decreased along with the T, N and TNM stage. Inversely, the proportion of poorly differentiation status gradually increased along with T, N and TNM stage. This indicated that well-moderately-poorly differentiation status transition or dedifferentiation-redifferentiation may occur in single tumor during progression of disease [21] [22] [23] [24] [25] [26] . However, the potential mechanism needs further investigation.
Up to date, reports about the prognostic value of differentiation status mainly focused on SRC and mucinous carcinoma, and results were inconsistent. Piessen et al. reported that SRC histology was an independent risk factor for the poor prognosis of gastric cancer [14] . Postlewait et al. reported that SRC histology was not independently associated with reduced recurrence free survival and overall survival [13] . However, Wang et al. reported that SRC histology had a relatively favorable prognosis of early gastric cancer [12] . In addition, findings about the prognostic value of mucinous carcinoma were also controversial [10, 11, 20, 27] . The association between well, moderately and poorly differentiation status and prognosis of gastric cancer patients have never been investigated before. In our present study, differentiation status was significantly associated with the overall survival of gastric cancer patients through Kaplan-Meier analysis. However, considering the significant association between pathological features and differentiation status, patients in the three groups were matched based on age, tumor size, T stage and N stage. As a result, the overall survival was comparable between well, moderately and poorly differentiation status after match. This indicated that well, moderately and poorly differentiation status was not associated with the prognosis of gastric cancer patients. There were several limitations in our present study. First, it was a retrospective and single center analysis with relatively limited sample size. Multi-center studies are needed to verify the findings in our present study. Second, disease free survival and disease specific survival were not analyzed. Third, only age, tumor size, T stage and N stage were matched, which may result in bias during analysis. Fourth, SRC and mucinous histology were not included in the present analysis.
Conclusions
Well, moderately and poorly differentiation status was significantly associated with clinicopathological features of gastric cancer patients. However, it was not associated with the prognosis of gastric cancer patients. 
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